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Abstract 
This paper decomposes Jiangsu energy consumption intensity change from 1998-2008. And the energy consumption 
intensity is decomposed into FDI scale effect, FDI structure effect and FDI technology effect, using LMDI model. 
Decomposition and analysis results show that FDI scale effect reduces the energy consumption intensity . FDI 
structure and technology effect fluctuates and do not promote the reduction of energy consumption intensity , on the 
whole. Therefore, to reduce the energy consumption intensity of Jiangsu Province, we suggest that while expanding 
FDI scale, we should adopt unified energy-saving and emission-reducing requirements to FDI enterprises and 
domestic ones. Meanwhile, we should increase the foreign investment proportion in the technology-intensive 
industries and encourage FDI enterprises to use and exchange advanced energy-saving technologies. Moreover, we 
should adjust the distribution industry structure of FDI to optimize the industrial structure adjustment. 
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1. Structure 
In 2008, the total FDI (Foreign Direct Investment) of Jiangsu Province had reached to 174,500 million 
RMB. Though FDI contributes to Jiangsu’s economic growth, the FDI’s pollution-intensive industries still 
account a large proportion. It is widely recognized that it is important to develop green and low-carbon 
economy. And the developed countries will further transfer the h igh-energy consumption and high-
pollution industries to the developing countries. Therefore, it is meaningfu l to study the influence of FDI 
to the energy consumption of Jiangsu Province.  
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Fig.1. GDP, GDI, FDI trend and share 
of FDI accounted for GDI in Jiangsu Fig.2. the industry distribution of FDI 
i Ji
Fig.3 the total energy consumption and 
intensity trend of Jiangsu Province 
Many researchers at home and abroad had researched the influence of FDI to the economic growth of 
importing states. And there was a consistent opinion that FDI could  affect  the energy consumption 
intensity by improving the technology of importing countries. Borensztein, E. (1998) had presented the 
opinion that FDI could  improve the enterprise productivity  by adopting advanced technology and 
management [1]. A fter studying the relationship between the energy consumption and FDI in developing 
countries, Otavio Mielnik and Jose Goldemberg presented that FDI growth could reduce the energy 
consumption intensity(2002)[2]. By establishing modelling of scale-structure-technology, Werner 
Antweiler (2001) found that FDI could change a country economic output, but not improve the energy 
consumption intensity. Meanwhile, it was benefited to environment [3]. Cole, M. A.(2006)[4] accounted 
that the influence of FDI was different, because of the different country conditionsülevel of economic 
development, economic structure, energy price and so on. Hubler, M. (2009) analyzed the influence of 
FDI and trad ing to energy-saving technology using CGE modelling and concluded that FDI and trading 
could improve the energy-saving technology and reduce energy consumption intensity [5]. However, He  
Jie (2006) analysed twenty-nine provinces data of China and got the result that “Pollution Haven 
Hypothesis” could be confirmed and environmental impact of foreign direct investment were negative [6]. 
Bo Jv and Liu Biyun (2006) researched the FDI in the pollution-intensive industries and came to a 
conclusion that contamination-transfer did exist, accompanying with FDI [7]. Using index decomposition 
method on China data from 1997 to 2005, Zhao Xiao li (2006) found that FDI distribution effect had 
greater influence to energy  consumption [8]. Sun  Hai (2009) used dynamic simulation method and 
Granger Causality  Test method to analyze the model of the energy consumption intensity changing and 
got the result FDI reduced the energy consumption intensity by technological progress. But in  the long run, 
the Granger causality could not be determined between FDI and structure factors, efficiency factors [9].  
 Based on the analysis of FDI and current energy consumption, this paper decomposes the energy 
consumption intensity to FDI scale effect, FDI structure effect  and intensity effect, using LMDI model. 
And then proposes the recommendation of the policy to introduce FDI in Jiangsu Province. 
2. Experimental details  
 In recent years, with rapid economic growth, Jiangsu ’s GDP (Gross Domestic Product) had reached 
3,031,200 million RMB in 2008. It was four t imes than in 1998 at an average g rowth rate  14.85% per year 
(Fig 1). Meanwhile, Jiangsu FDI achieved 174,500 million RMB. And it was three times than in 1998. The 
proportion of FDI in GDI (General Fixed Direct Investment) decreased from 2003, but FDI also played a 
very important role in Jiangsu economic growth. 
 As is shown in Fig.2, FDI increased before 2001 with the maximum proportion 93.1%. The 
Manufacturing Industry part was the largest one. Recently, the FDI in Tertiary industry added, while the 
industry part reduced. But it also accounted a large proportion, more than 70%.  
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From 1998 to 2001, the total energy consumption just varied from 811,800 million tons of standard coal 
to 888,100 million tons of standard coal (Fig 3). However, it largely changed from 2002 to 2005, nearly 
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two times. From 2006 to 2008, the growth of energy consumption slowed down. Total energy 
consumption came to 217.755 million tons of standard coal in 2008, which was 1.7 times than in 1996. On 
the whole, Jiangsu energy consumption intensity went down from 1998 to 2008, except 2003 to 2005. 
3. Models 
 The data used in this paper is quoted from China Energy Statistical Yearbook and Jiangsu Statistical 
Yearbook. According to the FDI’s sub-sectors statistics calibre in Jiangsu Statistical Yearbook, this paper 
studies FDI from five sectors—Agriculture, Animal Husbandry and Fishery˗Industry (including Min ing, 
Manufacturing, etc.); Building industry; Transport, Storage and Post; others (including Information 
Transmission, Computer Serv ices, etc). The Logarithmic Mean Divisia Index (LMDI) method (additive 
form) is preferred to other decomposition methods, because of its ability to handle zero values and 
consistency in aggregation. Therefore, we adopt this method and learn  from the model being used to 
decompose China’s energy consumption intensity change, which was presented by Chunbo Ma (2008)[10]. 
  This paper decomposes Jiangsu’s energy consumption intensity change into FDI scale effect  
(
scaleI' ) ǃFDI structure effect ( strI' ) and FDI technology effect ( intI' ). The additive form of the 
decomposition is as follows:  
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tI : Energy consumption intensity at t period; tE : Total energy consumption at t  period; tY : Gross 
Domestic Product (GDP) at t period; itE : Total energy consumption of i-sector at t period; itF : FDI of i-
sector at t period;
tF : Total FDI o f all sectors at t period; tG : Total GDI at t period; itT : FDI energy  
consumption intensity of i-sector at t period; itS : The p roportion that FDI of i-sector accounts for FDI of all 
sectors;
tP : The proportion that FDI accounts for GDI; tQ : The proportion that GDI accounts for GDP. 
The energy consumption intensity change can be denoted as follows: 
gstrscale IIIII '''' ' int
                                            (2) 
scaleI' : The energy consumption intensity change owing to scale variat ion of FDI, called  FDI scale effect; 
strI' : The energy consumption intensity change due to structure alteration of FDI in every industry, 
called FDI structure effect; intI' : The energy consumption intensity change because of technology shift 
or diffusion, called FDI technology effect;
gI' : The energy consumption intensity change as a result of 
the proportion that GDI accounts for GDP variation. 
Because of the influence of gI'  was not directly related to FDI, we just count and do not discuss it. 
Specific formula is as follows: 
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4. Results and discussion 
 After decomposing the change of Jiangsu energy consumption intensity, we can get the result of FDI 
scale effect, FDI structure effect and FDI technology effect, as is shown in Table.1 and Fig.4.  On the 
whole, Jiangsu energy consumption intensity declined from 2005 to 2008. As for the annual change, FDI 
scale effect reduced the Jiangsu energy consumption intensity from 1998 to 2000, 2003 to 2005, and 2006 
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)LJ(QHUJ\FRQVXPSWLRQLQWHQVLW\FKDQJHIURP
,QIOXHQFHRI)',LQGXVWU\GLVWULEXWLRQLQ-LDQJVX
)LJ'HFRPSRVLWLRQRIHQHUJ\LQWHQVLW\HIIHFWLQ
-LDQJVX(Unit: Tons of standard coal per Million Yuan)
to 2008. As for the cumulative change, the positive effect was stronger than the negative one  on Jiangsu 
energy consumption intensity reduction from 1998 to 2008.  
The influence of the structure effect could be described as two stages: one was from 1998 to 2003, 
during which the negative effect on the reduction was stronger than the positive one; another one was from 
2003 to 2008, during which the positive effect was stronger than the negative one.  
The technology effect let Jiangsu energy consumption intensity down during 2000 to 2003 and 2005 to 
2008. And on the whole, the positive effect was stronger than the negative one. FDI structure and 
technology effect obstructed the Jiangsu energy consumption intensity reduction.  
However, as for the three effect added up, the total effect promoted the Jiangsu energy consumption 
intensity reduction, except from 1999 to 2000. Compared 2008 to 1998, FDI structure effect caused 
Jiangsu energy consumption intensity increasing 0.445 tons of standard coal per 1000 Yuan, while 
technology effect 0.082 tons of standard coal per 1000 Yuan. However, FDI scale effect promoted Jiangsu 
energy consumption intensity reducing 1.981 tons of standard coal per 1000 Yuan. 
Tab.1 Decomposition analysis on effect of energy intensity in Jiangsu (Unit: Tons of standard coal per 1000 Yuan) 
 FDI  scale effect FDI structure effect FDI technology effect total effect of FDI 
Time/Yea
r 
$QQXDO
FKDQJH
&XPXODWLYH
FKDQJH
$QQXDO
FKDQJH
$QQXDO
FKDQJH
$QQXDO
FKDQJH
&XPXODWLYH
FKDQJH
$QQXDO
FKDQJH
&XPXODWLYH
FKDQJH
1998-1999 -0.291  -0.291  -0.267  0.029  -0.098  -0.098  -0.126  -0.126  
1999-2000 -0.230  -0.521  -0.807  -0.047  0.628  0.530  0.675  0.548  
2000-2001 0.016  -0.505  0.020  -0.008  -0.013  0.517  -0.005  0.543  
2001-2002 0.661  0.157  0.582  0.114  -0.014  0.503  -0.128  0.415  
2002-2003 0.286  0.443  0.419  0.503  0.074  0.577  -0.429  -0.014  
2003-2004 -1.682  -1.239  0.377  0.196  0.000  0.577  -0.196  -0.210  
2004-2005 -0.610  -1.849  -0.157  0.168  -0.166  0.411  -0.334  -0.544  
2005-2006 0.359  -1.490  0.173  -0.084  -0.278  0.132  -0.194  -0.738  
2006-2007 -0.050  -1.540  -0.255  0.072  -0.263  -0.130  -0.335  -1.073  
2007-2008 -0.441  -1.981  0.361  0.116  -0.264  -0.395  -0.380  -1.453  
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As is shown in Fig.5, from 1998 to 2003, Jiangsu FDI heavily concentrated in industry, especially  in  
manufacturing. In these years, the negative effect of FDI on Jiangsu energy consumption intensity 
reduction was much stronger than the positive one. Since 2003, FDI except these in the building industry 
began to promote the energy consumption intensity reduction. Therefore, on the whole, the FDI effect 
promoted the energy consumption intensity reduction, and got stronger year by year. 
On the whole, we can conclude that FDI promoted the energy consumption intensity reduction in 
Jiangsu Province. Theoretically analyzing, the expansion of the FDI scale may  promote economic growth, 
production efficiency raising and per cap ita income addit ion in  the import ing country or place. In the 
meantime, growth in the liv ing standard requires higher life quality and stricter environment management, 
which adds the demand and provision of energy-saving technology.  
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 On the other hand, FDI can affect  the industry structure of the import ing place or country by spill over 
effect, structural effects of factor inputs and competitive effect. Jiangsu FDI concentrated in industry , 
especially in manufacturing. The imbalance of FDI distribution in every industry had a negative effect on 
industry structure. It is the reason that the negative effect on Jiangsu energy consumption intensity 
reduction was stronger than the positive one. 
 According to recent empirical study on the convergence of technology by domestic scholars, most 
scholars acknowledge the opinion that FDI technology spill-over was weakened and FDI technology 
convergence becoming  obvious. In addition, FDI concentrated in high-energy consumption field. And 
adopting energy-saving technology would increase the cost of production, which  ran counter to the 
principle of profit maximization of FDI enterprises. Consequently, FDI enterprises did not proactively and 
comprehensively introduce the foreign advanced energy-saving technology. 
5. Conclusions 
Based on the analysis above, we put forward the following suggestion on the introduction of FDI in  
Jiangsu Province. While further expanding the scale of the introduction of FDI, the government should 
improve the introduction of FDI policy. We should also develop industrial clusters; train their ab ility to 
attract better quality FDI. The energy saving and emission reduction policy should be equal to enterprises 
foreign-invested and local enterprises. The government should guide the FDI transferring to the cap ital-
intensive and technology-intensive industry, encourage FDI enterprises to adopt and exchange of 
advanced energy-saving technology, and guide local businesses to absorb FDI advanced technology and 
management, and make innovations on this basis. 
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